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In this week’s PLoS Medicine, Seena
Fazel and colleagues report elevated risks
for violent crime among patients with
traumatic brain injury (TBI) as well as
among those with epilepsy, compared to
general population controls [1]. Among
the major strengths of the study are the
very large sample size, comprising the
entire population of Sweden, and the
follow-up of 35 years. The findings are of
major public health importance and
provide inspiration for further research.
Traumatic Brain Injury
The significance of the TBI findings is
particularly stark in the United States
context. As of 2008, the number of TBIs
in the wars in Iraq and Afghanistan was
estimated to be at least 320,000 [2]. At the
same time, reports have revealed veterans
charged with homicides committed after
their return home [3]. Homicides by
returning veterans have been linked to
post-traumatic stress disorder (PTSD)
and/or TBI, and this link to the combat-
related conditions has led some forensic
psychiatrists to propose the enactment of a
categorical exclusion of the death penalty
for such cases [4]. Other types of violent
crime by returning veterans are also
frequently reported by the American
media [4]. The relative importance of
PTSD, TBI, and substance use disorders
in the pathway to these crimes is unclear,
so the clear demonstration of the link
between violent crime and TBI in non-
combat cases presented by Fazel and
colleagues is thus particularly important.
In this context, it is also noteworthy that
the authors have adjusted their final
analysis for comorbid substance abuse;
the result is a reduced, but still statistically
significant, odds ratio for risk of violent
crime in TBI patients.
One of the unique strengths of the study
is that familial confounding was controlled
by comparison with unaffected siblings.
For TBI, the comparison with unaffected
siblings (those without TBI) yielded an
odds ratio that was smaller than that
obtained with the general population as
the comparison group, but still statistically
significant.
Familial confounding, reflected by the
difference between these two odds ratios,
could have been due to genetic or early
environmental influences. Both of these
domains were explored in a paper by
Pardini et al. [5] that can be seen as
complementing the present Fazel et al.
study. Pardini examined 155 patients with
penetrating TBI and 42 controls. All
patients were genotyped for the mono-
amine oxidase A (MAO-A) functional
polymorphism yielding low or high tran-
scriptional activity. Assessments of early
childhood traumatic experiences as well as
current PTSD and aggression were imple-
mented. TBI patients were divided into
two groups: those with lesions in the
prefrontal cortex (PFC) and those with
lesions elsewhere. Patients with PFC
lesions were more likely to be aggressive.
Lesion location and MAO-A polymor-
phism interacted in their effects on aggres-
sion. Early experiences and current PTSD
also had effects on aggression.
The Swedish registers utilized by Fazel
and colleagues did not contain usable data
on comorbidity with personality disorders,
depression, and other psychiatric disor-
ders. This is a limitation; the relationship
between antisocial personality disorder (or
psychopathy) and violence is clearly im-
portant, and a link between depression
and aggression in TBI patients has been
documented [6]. Furthermore, it would
have been useful to examine the data on
violent convictions of TBI patients in the
context of their violent victimization.
Perhaps such data were not available,
and future research may be more infor-
mative in this respect.
Epilepsy
In epilepsy, violent behavior may occur
during seizures (ictal violence) or in
between the seizures (interictal violence).
A case report of ictal violence cited by
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Linked Research Article
This Perspective discusses the fol-
lowing new study published in PLoS
Medicine:
Fazel S, Lichtenstein P, Grann M,
La ˚ngstro ¨m N (2011) Risk of Violent
Crime in Individuals with Epilepsy
and Traumatic Brain Injury: A 35-Year
Swedish Population Study. PLoS Med
8(12): e1001150. doi:10.1371/journal.
pmed.1001150
Seena Fazel and colleagues report
findings from a longitudinal follow-
up study in Sweden that evaluated
the risks of violent crime subse-
quent to hospitalization for epilep-
sy, or traumatic brain injury. The
researchers control for familial con-
founding with sibling controls.
The analyses call into question an
association between epilepsy and
violent crime, although they do
suggest that there may be a rela-
tionship between traumatic brain
injury and violent crime.
PLoS Medicine | www.plosmedicine.org 1 December 2011 | Volume 8 | Issue 12 | e1001148Fazel and colleagues was published by
Shih et al., who claimed that the violence
was directed and interactive; potential
significant adverse legal ramifications of
such ictal behavior were mentioned [7].
However, this claim was criticized in a
commentary [8]. Similar to most other
cases of ictal violence, the patient’s move-
ments were stereotyped, resistive, and not
targeted to specific individuals. Ictal vio-
lence was studied in a series of patients
and found to be of very little concern [9].
If epilepsy makes any contribution to
violent crime rates, it would be the
interictal violence that would be involved.
Victimization of people with epilepsy is a
problem. Adult patients are frequently
assaulted [10] and children with epilepsy
are bullied [11]. Some of the violent crime
by people with epilepsy recorded in the
Swedish registers may have occurred in
response to victimization.
The Fazel study found significantly
increased odds of violent crime among
epilepsy patients compared with popula-
tion controls (adjusted odds ratio=1.5,
95% CI: 1.4–1.7). However, this associa-
tion disappeared when individuals with
epilepsy were compared with their unaf-
fected siblings (adjusted odds ratio=1.1,
0.9–1.2). This means that the increased
risk for violent crime found in comparison
with population controls was due to
familial confounding. In other words, this
increase was due to genetic and/or early
environmental influences rather than to
epilepsy per se. Previous reports of in-
creased risk of violence in epilepsy did not
account for familial confounding, and that
literature must now be re-evaluated in the
light of this landmark finding. The details
of familial effects elevating the risk for
violence in epilepsy patients are unclear
and future research may address this issue.
Fazel and colleagues extracted data on
violent crime convictions that occurred
after the diagnosis of epilepsy or TBI.
Given the strong effects of familial con-
founding on the risk of violence, it seems
that convictions occurring before the diag-
noses could also be of interest. The
confounding presumably affects the risk
present before the diagnosis, and studying
its effect in isolation (i.e., without the
presence of TBI or epilepsy) could be
important. Comparing the conviction
rates before and after the diagnosis would
provide another perspective on the effect
of the illness on violent crime. Perhaps this
will be done in another study by this group
of investigators.
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